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TI Factors relevant for the ruthenium-benzylidene-catalyzed 

cyclopolymerization of 1, 6-heptadyines 
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AB Fourteen metathesis initiators that had been designed for use in the 

living polymerization of di-Et dipropargylmalonate (DEDPM) , including the 
Hoveyda 

catalyst [RuC12- (IMesH2 ) ( : CH-2- ( 2-PrO) -C6H4 ) ] (la), as well as 
[Ru(CF3COO)2- (IMesH2) (:CH-2- ( 2-PrO) -C6H4 ) ] (lb) , 

[Ru(CF3CF2COO)2 (IMesH2) (:CH-2- (2-PrO) -C6H4 ) ] (Ic), [Ru (CF3CF2CF2- 

C00)2 (IMesH2) ( : CH-2- ( 2-PrO) -C6H4) ] (Id) , [ RuC12 ( IMesH2 ) ( : CH-2 , 4 , 5- (MeO) 3- 

C6H2) ] (2a) , [Ru (CF3C00) 2- { IMesH2 ) (:CH-2,4,5- (MeO) 3-C6H2) ] (2b) , 

[Ru(CF3CF2COO)2 (IMesH2) ( : CH-2 , 4, 5- (MeO) 3-C6H2 ) ] (2c) , [Ru(CF3CF2- 

CF2C00) 2 (IMesH2) ( CH-2 , 4 , 5- (MeO) 3-C6H2 ) ] (2d), [RuC12(IMes) ( : CH-2- (2-PrO) - 

C6H4) ] (3a) , [Ru (CF3C00) 2- (IMes) ( :CH-2- (2-PrO) -C6H4) ] (3b) , 

[RuCl2 (IMesH2) ( : CH~2- (2-PrO) -5-N02-C6H3 ) ] (4a), [ Ru ( CF3C00) 2 ( IMesH2 ) (:CH-2- 
(2-PrO)-5-N02-C6H3) ] (4b) , [Ru (CF3CF2COO) 2 (IMesH2) ( : CH-2- (2-PrO) -5-N02- 
C6H3)] (4c), and [ Ru ( CF3CF2CF2COO) 2 ( IMesH2 ) ( : CH-2- ( 2-PrO) -5-N02-C6H3 ) ] 
{4d) (IMes = 1, 3-dimesitylimidazol-2-ylidene; IMesH2 = 
1, 3-dimesityl-4 , 5~dihydroimidazol-2-ylidene) were prepared Living 
polymerization 

systems could be generated with DEDPM by careful tuning of the electronic 
nature and steric placement of the ligands . Although la, 2a, 3a, 3b, and 
4a were inactive in the cyclopolymn. of DEDPM, and initiators Ib-d did not 
allow any control over mol. weight, initiators 2b-d and 4b-d offered access 
to class VI living polymerization systems. In particular, compds . 2b and 4d 

were 

superior. The livingness of the systems was demonstrated by linear plots 

of Mn vs. the number of equivalent of monomer added (N) . For initiators 2b-d 

and 

4b-d, values for kp/ki were in the range of 3-7, while lb, Ic, and Id 
showed a kp/ki ratio of > 1000, 80, and 40, resp. The use of non-degassed 
solvents did not affect these measurements and underlined the high 
stability of these initiators. The effective conjugation length (Neff) 



was calculated from the UV/Vis absorption maximum (Xmax) . The final 
ruthenium content in the polymers was determined to be 3 ppm. 
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AB The invention relates to the preparation of new ruthenium carbene complexes I 
(Ll = neutral ligand; X, XI = anionic ligands; Rl = Cl-5 alkyl, C5-6 
cycloalkyl; R2 = H, Cl-20 alkyl, C2-20 alkenyl, C2-20 alkynyl, aryl; R3 = 
Cl-6 alkyl, Cl-6 alkoxy, Cl-6 alkyl or alkoxy substituted aryl; n = 0-3) . 
I are convenient (pre) catalysts for metathesis reactions and can be 
applied i.e. for ring-closing metathesis, cross metathesis or ene-yne 
metathesis reactions. Thus, CuCl-mediated reaction of 

2~isopropoxy-5-nitrostyrene (preparation given) with C12Ru (Ll) (PCy3) ( : CH2Ph) 
(Ll = l,3-bis(mesityl)imidazolidene) in CH2C12 gave 83% of title I (Ll = 



same, X, XI = CI, Rl = iPr, R2, (R3)n = H, and 4-substituted N02)/ which 
was used as cross metathesis catalyst (example given) . 
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AB A diastereoselective total synthesis of securinine (I) in optically pure 
form was achieved by employing ring-closing metathesis of the 
corresponding dienyne compound as a key step. A potential intermediate of 
viroallosecurinine was also prepared using this method. 
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TI A new approach to the synthesis of porphyrin- fullerene dyads 
AU Ostrowski, Stanislaw; Mikus, Agnieszka 

CS Institute of Chemistry, University of Podlasie, Siedlce, Pol. 
SO Molecular Diversity (2003), 6(3-4), 315-321 
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AB A new synthetic approach to porphyrin-f ullerene dyads using 

tetraphenylporphyrin (TPP) and three novel reactions (vicarious 
nucleophilic substitution, metathesis, and [ 4+2] -cycloaddn . to fullerene) 
is described. 5- (4-Nitrophenyl) -10, 15, 20-triphenylporphyrin zinc complex 
reacts with the carbanion of chloromethyl p-tolyl sulfone (which bears a 
leaving group CI at the carbanionic center), affording the nucleophilic 
substitution of hydrogen product containing a CH2S02Tol group. The product 
obtained when alkylated with an alkyl halide (bearing an acetylenic 
function in the terminal position) , followed by the cross-enyne metathesis 
reaction (using an efficient ruthenium catalyst), gave a TPP-diene 
building block. Its Diels-Alder reaction with C60-f ullerene led to the 
title dyad - a new artificial photosynthetic model. This method opens up 



the possibility for synthesis of dyads with variable distances between 
chromophores, depending on the type of the alkyl halides used. 
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Rl r2 I 



AB Design, synthesis, characterization, and catalytic activity of six 

enantiomerically pure Ru-based metathesis catalysts I (R = N02, MeO, H, 
R1-R3 = H; R = R2 = R3 = H, Rl = OMe; R = Rl = H, R2 = Ph, R3 = H, CF3; 
R-R2 = H, R3 = CF3; Mes = 2 , 4 , 6-Me3C6H2 ) are disclosed. The new chiral 
catalysts were prepared through steric and electronic alterations of the 
parent catalyst system. The effect of structural modifications of chiral 
complex does not always correspond to those of the related achiral 
complexes. Modified Ru complexes I (R = Rl = H; R2 = H, Ph; R3 = CF3) 
deliver reactivity levels that are more than 2 orders of magnitude higher 
than parent catalyst system. Reactivity and phys . data are provided that 
shed light on the origin of activity differences. Some members of the new 
generation of chiral Ru catalysts promote asym. ring-opening (AROM) and 
ring-closing (ARCM) metathesis that cannot be effected by the first 
generation chiral catalyst. 
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AB Substituted vinylphosphine oxides were prepared in good yield with exclusive 
(E) -olefin selectivity via olefin cross-metathesis using Grubbs and 
Hoveyda-type ruthenium catalysts. In addition, metathesis of chiral 
vinylphosphine oxides proceeded without racemization of the phosphorus 
chirality center, providing easy access to f unctionalized chiral 
nonracemic (E) -alkenylphosphine oxides. For example, Br (CH2 ) 4CH : CH2 
reacted with (SP) -CH2 : CHP (0) (Ph)CH3 in the presence of 5 mol % ruthenium 
catalyst giving (SP, E) -Br (CH2 ) 4CH: CHP (O) (Ph) CH3 in 86% yield. 
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CS Department of Chemistry, North Dakota State University, Fargo, ND, 
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AB Fumarate- and acrylate-substituted oxazolidinones I (Rl = H, Me3C02C) 

undergo tandem radical reaction with iodoalkenes H2C: CHCH2CH2CR2I (R2 = H, 



Me) and alkenyl stannanes R3CH: CR4CH2SnBu3 (R3, R4 = H, Me) to form dienes 
II in moderate to good yields. II provide cyclooctenes III in moderate to 
good yields after ring-closing metathesis. The role of the carbon 
backbone substituents and other variables in the efficiency of the 
eight-membered ring formation is discussed. 
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AB Cross-metathesis reactions of a,p-unsatd. sulfones and 

sulfoxides in the presence of molybdenum and ruthenium pre-catalysts were 
tested, A selective metathesis reaction was achieved between 
functionalized terminal olefins and vinyl sulfones by using the second 
generation ruthenium catalysts, while the highly active Schrock Mo 
catalyst was found to be functional group incompatible with vinyl 
sulfones. The cross-metathesis products were isolated in good yields with 
an excellent (E) -selectivity . Both the molybdenum and ruthenium-based 
complexes were, however, incompatible with a,p- and 
P,Y-unsatd. sulfoxides . 
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AB The ruthenium alkylidene precatalyst I (R = N02, Mes - 

2,4,6-trimethylphenyl) , bearing an electron-withdrawing substituent, is 
more reactive than I (R = H, Br) in the cross metathesis (CM) of terminal 
alkenes, e.g., CH2 : CHCH2CH2NTsCH2CH2CH : CH2 . The cross metathesis of 
terminal alkenes and a^p-unsatd. compds . , e.g., 

Me3CSiMe20(CH2) 4CH:CH2, can also be performed at room temperature E.g., 
metathesis of Me3CSiMe20 (CH2 ) 4CH : CH2 and MeC0CH:CH2 gave 
Me3CSiMe20{CH2) 4CH:CHC0Me (E:Z = 99:1). I (R = N02, Mes = 
2, 4, 6-trimethylphenyl) operates under very mild conditions and can be 
applied in various types of metathesis reactions (RCM, CM, enyne) . 
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